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Cardiovascular  diseases  (CVD)  cost  Americans  hundreds  in  billions  of  dollars. 












































whole  grains,  processed  foods  and  whole  milk  products.  For  example,  we  find  that  a  ten 
percent  increase  in  the  price  of  vegetables  is  associated  with  an  increase  of  almost  one 
standard deviation of serum non‐HDL‐C, our measure of unhealthy blood cholesterol. Based on 
our results, we calculate the welfare implications of price interventions using the estimated 












and  narrowing  the  vessels,  which  in  some  cases  produces  heart  attack,  stroke,  and  blood 
clotting (Greenly 2002).  
Although  cholesterol  is  frequently  spoken  of  in  general  terms,  there  are  two  kinds  of 
cholesterol, conventionally defined. High‐density lipoprotein cholesterol (HDL‐C) is sometimes 
called “good” cholesterol because it is usually carried from the cells to liver for excretion or 















obese?”  The  question  behind  this  question  is  whether  there  is  scope  for  policy  to  adjust 
incentives  to  support  healthier  eating.  Proponents  of  the  notion  that  unhealthy  persons 
(however  defined)  make  decisions  consistently  and  optimally—“rationally,”  as  economists 
say—suggest  that  such  policies  are  inefficient  and  induce  behavioral  changes  that,  at  the 
margin, are not beneficial (Levy 2002; Dragone 2009).  To them, since the effects of obesity are 
well known, in the absence of externalities there would be no reason to adjust prices to affect 
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prices.  The  aggregation  process  leaves  us  with  14  product  categories,  listed  above.  The 
composition of these categories in terms of the QFAHPD goods is shown in Table 1. 










quarter  the  NHANES  interview  took  place  using  restricted  geographic  data  made  available 
through  the  CDC.  Then  we  match  individuals  in  the  survey  to  the  prices  they  faced  from 
QFAHPD based on this geographic location and quarter information.  











































Our  goal  is  to  estimate  the  effect  of  food  prices  on  the  blood  cholesterol  levels.  Because 
cholesterol remains in the blood during weeks and months after consumption, food prices in 
the recent past affect current cholesterol levels. However, using prices lagged by one or more 








                                                                                   










We  use  a  linear‐log  specification  because  taxes/subsidies  are  usually  implemented  as  a 
percentage of prices and. The vector of coefficients   measures the effect of a 100% increase in 







































foods  that  are  beneficial  to  cholesterol  levels.  This  could  be  true  of  carbonated  beverages 
consumed with whole grain breakfast foods or snacks, for example. 
Finally, a caveat about the results for processed foods is also in order: although these results 





















formulations  to  the  consumers  with  some  regularity.  We  tried  to  see  if  the  effect  of  the 
processing  industry  on  cholesterol  changed  over  time  to  reflect  these  changes  in  product 
composition. To do this, we added an interaction term of the logged price of processed foods 
with the general time trend measured in quarters to the specifications shown in Table 3 (Result 






on  cholesterol.  As  mentioned  above,  vegetables  in  the  QFAHPD  are  classified  according  to 













The  results  for  vegetables  categorized  by  package  style,  shown  in  Table  6,  confirm  the 
conventional wisdom and dietary guidelines about vegetables: fresh/frozen vegetables have 
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whole  grains  yields  the  highest  benefit  per  dollar  of  government  intervention,  yielding  an 
impact on CVD related expenditures 7 times greater than the cost of intervention. A subsidy of 











































Arsenault,  B.  J.,  J.  S.  Rana,  et  al.  (2009).  "Beyond  Low‐Density  Lipoprotein  Cholesterol:  Respective 
Contributions of Non‐High‐Density Lipoprotein Cholesterol Levels, Triglycerides, and the Total 


















































































































































































































   Low     
non-HDL
Medium       
non-HDL 
High      
non-HDL 
Non-HDL Cholesterol (mg/dL)  109***  157  221 
HDL-cholesterol (mg/dL)  60.3***  53.5  48 
Total cholesterol (mg/dL)  169***  210  269 
Saturate fat consumption (g)  23.3**  26  26.6 
Price of vegetables ($/100g)  0.23  0.23  0.23 
Price of fruits ($/100g)  0.20  0.21  0.21 
Price of Sweets ($/100g)  0.36  0.36  0.36 
Price of Oils and Nuts ($/100g)  0.72  0.72  0.73 
Price of Eggs ($/100g)  0.18  0.18  0.18 
Price of regular red meat ($/100g)  0.63  0.63  0.63 
Price of low-fat red meat ($/100g)  0.78*  0.78  0.79 
Price of Fish ($/100g)  0.99  0.99  1.00 
Price of Poultry ($/100g)  0.59  0.59  0.59 
Price of processed foods ($/100g)  0.60  0.59  0.59 
Price of refined grains ($/100g)  0.35  0.35  0.35 
Price of whole wheat products ($/100g)  0.49  0.49  0.49 
Price of regular milk products ($/100g)  0.47  0.47  0.47 
Price of low-fat milk products ($/100g)  0.24  0.24  0.24 
Body mass index   28.1***  28.2  29.5 
Age 62.8***  61.4  60.6 
Male 0.49  0.55  0.53 
Hispanic 0.05  0.08  0.08 
White 0.82  0.83  0.82 
Black 0.09*  0.06  0.06 
Multirace 0.03  0.03  0.04 
Born in Mexico  0.01**  0.01  0.02 
Born outside US (not Mexico)  0.07  0.1  0.11 
Completed less than 9th grade  0.06***  0.07  0.1 
Completed 9-11th grade  0.11  0.11  0.14 
High school diploma or GED  0.24  0.24  0.22 
Some College  0.28  0.3  0.32 
College or above  0.31**  0.29  0.22 
Married 0.65  0.7  0.69 
Widowed 0.14*  0.1  0.1 
Divorced 0.12  0.11  0.13 
Separated 0.02  0.02  0.01 
Never married  0.05  0.03  0.04 
Cohabitating 0.03  0.03  0.02 
Family income <$5K  0.01**  0.01  0 19 
 
Family income >$5K and <$10K  0.04  0.04  0.03 
Family income >$10K and <$15K  0.07**  0.06  0.1 
Family income >$15K and <$20K  0.06  0.04  0.05 
Family income >$20K and <$25K  0.09  0.06  0.07 
Family income >$25K and <$35K  0.12  0.14  0.1 
Family income >$35K and <$45K  0.1  0.1  0.11 
Family income >$45K and <$55K  0.11  0.09  0.12 
Family income >$55K and <$65K  0.06  0.07  0.07 
Family income >$65K and <$75K  0.06  0.06  0.06 
Family income >$75K  0.23  0.27  0.23 
Family income >$20K   0.04  0.04  0.04 
Family income <$20K  0.01  0.01  0.02 
Household size  2.1***  2.2  2.3 
Take Cholesterol lowering drugs  0.31***  0.2  0.17 
Relatives with heart attacks  0.15  0.13  0.15 
Relatives with stroke or hypertension  0.27  0.25  0.25 
Have health insurance  0.93*  0.93  0.89 
Smoke everyday  0.14*  0.15  0.2 
Ever checked cholesterol  0.92*  0.92  0.88 
Told about high blood pressure  0.49*  0.43  0.4 
Had Diabetes  0.16**  0.11  0.1 
Had heart failure  0.05  0.03  0.03 
Had coronary disease  0.12*  0.08  0.08 
Had heart attack  0.12***  0.05  0.06 
Had stroke  0.05  0.03  0.04 
Age when had a heart failure  57.4  56.2  58.4 
Age when had a corronary disease  58.6*  55.9  54.4 
Age when had a heart attack   57.3  55.8  56.1 
Age when had a stroke  59.5  61.6  57.3 
Alcoholic drinks per week  1  1.1  1.3 
Eating-out per week  2.7  2.7  2.8 
Walked or bycicled last 30 days  0.24*  0.2  0.19 
Times walked or bycicled  4.8  4.8  4.4 
Minutes walked or bycicled   10.1  7.2  8.9 
Duration of vigor. phys. activity  0.24  0.24  0.21 








   More than 19 y.o.  More than 49 y.o.
Price of vegetables  ($/100g)  92.4*  194.3** 
(50.7) (98.3) 
Price of fruits  ($/100g)  0.4  82.0* 
(34.4) (45.8) 
Price of Sweets  ($/100g)  16.8  76.1** 
(17.5) (32.7) 
Price of Oils and Nuts  ($/100g)  -8.7  7.2 
(23.4) (29.1) 
Price of Eggs  ($/100g)  -29.0  -41.2 
(20.1) (30.5) 
Price of regular red meat ($/100g)  73.5  36.6 
(62.9) (86.2) 
Price of low-fat red meat ($/100g)  4.7  26.0 
(33.1) (55.9) 
Price of Fish ($/100g)  -24.2 -55.9** 
(29.0) (22.7) 
Price of Poultry ($/100g)  7.5 20.7 
(36.1) (48.0) 
Price of processed foods ($/100g)  -157.2***  -345.0*** 
(57.7) (117.4) 
Price of refined grains ($/100g)  -64.4*  -10.6 
(37.6) (54.0) 
Price of whole grain products 
($/100g)  89.4* 129.5*** 
(51.0) (43.4) 
Price of regular milk products 
($/100g)  -59.4 -121.7*** 
(47.1) (38.1) 
Price of low-fat milk products 
($/100g)  33.7 2.8 
(23.5) (30.0) 















   >19 years old  >49 years old 
Processed Nuts  21.1  -3.6 
(46.3) (65.0) 
Frozen Foods  -62.6  -146.5 
(82.5) (122.3) 
Canned Soups, Sauces  -81.3  28.6 
(66.5) (108.2) 
Packaged Snacks  -7.6  -7.2 
(53.8) (68.8) 
Meals 24.5  -34.7 
(39.1) (48.3) 
Deli, ready-to-eat items  24.3  -19.4 
(39.2) (68.6) 


























Dark green veg.  -14.0  -48.1 
(25.1) (38.3) 
Orange veg.  0.5  -1.7 
(39.0) (53.3) 
Starchy veg.  32.0  -23.9 
(37.0) (51.7) 
Select nutrient veg.  50.6 150.6*** 
(40.8) (51.4) 
Other watery veg.  37.2  47.5 
(33.1) (84.5) 
Legumes -0.7  56.8* 
(19.0) (33.0) 





























Fresh and frozen veg.  147.6***  203.8*** 
(44.7) (68.2) 
Canned veg.  -21.2  -9.1 
(49.1) (65.6) 






































Price of vegetables  ($/100g)  -1.669 -1.268  0.212  -0.342 
(6.496) (2.830)  (0.445)  (4.782) 
Price of fruits  ($/100g)  4.089  2.676*  -0.114  1.406 
(3.497) (1.558)  (0.274)  (3.151) 
Price of Sweets  ($/100g)  1.297  2.201  0.441**  -1.295 
(2.891) (1.721)  (0.178)  (1.827) 
Price of Oils and Nuts  ($/100g)  -1.143  -1.632  0.191  0.022 
(2.716) (1.653)  (0.126)  (1.844) 
Price of Eggs  ($/100g)  -1.336  -1.007  0.079  -0.460 
(2.260) (1.071)  (0.156)  (1.836) 
Price of regular red meat ($/100g) 2.865  1.987  -0.014  1.071 
(6.995) (3.891)  (0.334)  (5.329) 
Price of low-fat red meat ($/100g)  -4.824*  -3.866**  -0.068  -1.176 
(2.562) (1.523)  (0.195)  (2.043) 
Price of Fish ($/100g)  2.893 2.522*  0.047  0.446 
(2.446) (1.321)  (0.165)  (1.993) 
Price of Poultry ($/100g)  1.799 1.363  -0.053  0.722 
(4.936) (2.088)  (0.262)  (3.767) 
Price of processed foods ($/100g)  -3.458 -0.111  -0.305  -3.102 
(7.679) (3.956)  (0.512)  (5.360) 
Price of refined grains ($/100g)  -2.756  -2.271  -0.547*  -0.259 
(4.308) (1.615)  (0.321)  (3.725) 
Price of whole grain products 
($/100g)  -3.695 -3.715*  -0.072  -0.542 
(3.060) (2.104)  (0.239)  (2.319) 
Price of regular milk products 
($/100g)  -1.144 0.320  -0.112  -1.132 
(3.425) (2.124)  (0.289)  (2.701) 
Price of low-fat milk products 
($/100g)  -0.363 0.110  0.109  -0.538 
(3.276) (1.381)  (0.182)  (2.680) 
















Diseases CHD Stroke HD HF  Total
Direct cost            
   Hospital  $106.30  $54.60  $20.20  $8.20  $20.10   $150.10 
   Nursing home  $23.40  $12.30  $16.20  $4.80  $4.50   $46.40 
   Physicians/other  $23.80  $13.40  $3.70  $13.40  $2.40   $46.40 
   professional            
   Drugs/other            
      Medical durables  $22.10  $10.30  $1.40  $25.40  $3.30   $52.30 
      Home health care  $7.40  $2.20  $4.40  $2.40  $3.40   $16.80 
   Total expenditures  $183   $92.80  $45.90  $54.20  $33.70   $313.80 
Indirect costs            
   Lost 
Productivity/morbidity
$24.00  $10.60  $7.00  $8.40  …  $39.10 
   Lost 
Productivity/mortality 
$97.60  $62.00  $16.00  $10.80  $3.50   $122.40 










years Disease Change in non‐HDL‐C  Risk Change
men  women both
(Lloyd‐Jones, Leip et al. 2006)  25 CVD 30mg/dL 5.30%  5.40% .
(Mora, Otvos et al. 2009)  10 CVD 22mg/dL .  20% .
(Cromwell, Otvos et al. 2007)  14.8 CVD 39mg/dL 17%  27% 21%
(Sniderman, McQueen et al. 2010)  10 CVD 42mg/dL 22%  28% 25%
(Tohidi, Hatami et al. 2010)  8.6 CVD 47.2mg/dL 36%  18% .
(Robinson, Wang et al. 2009)  4.5 CHD 1% .  . 1%
(Pischon, Girman et al. 2005)  6 CHD 20mg/dL 32%  . .
(Arsenault, Rana et al. 2009)  11 CHD 45.2mg/dL 46%  59% 54%






QFAHPD Group  Author(s)  Date  Product(s)
Own‐Price 
Elasticity
Processed Foods   (Kuchler, Tegene et al. 2005) 2005 Potato Chips ‐0.4541
Vegetables   (Jensen and Smed 2007) 2007 Vegetables ‐1.23
 (Andreyeva, Long et al. 2010) 2010 Vegetables ‐0.58
 (Huang, Lin et al. 2000) 2000 Vegetables ‐0.7238
Whole Milk  (Chouinard, Davis et al. 2005) 2005 Whole Milk ‐0.652
 (Jones, Akbay et al. 2003)* 2003 Whole Milk ‐0.6315
 (Chouinard, Davis et al. 2007) 2007 Whole Milk ‐0.742






Food Group  Policy  Total Direct Gov. Direct Intervention  of intervention
Processed foods  10% tax  $5.5 $3.63 $1.16 $4.60  $1.20  
Vegetables  10% subsidy  $3.1 $2.05 $0.65 $1.50  $2.07  
Regular Milk Products  10% tax  $2.0  $1.32 $0.42 $1.70  $1.18  
Whole grain products  10% subsidy  $2.1 $1.39 $0.44 $0.30  $7.00  
The effect of prices on non‐HDL is taken from general population above 49 years old (column 4 of Table 3). The 
range of savings computed from studies with maximum and minimum effect of non‐HDL‐C on the risk of CVD. 
Mean savings represent the average effect across studies.  Government direct costs are estimated based on  
Medicare and Medicaid expenditures on CVD (Trogdon, Finkelstein et al. 2007; CMS 2010). Government 
intervention is amount of taxes or subsidies government needs to collect or distribute. It calculated using average 
yearly expenditures on each of the goods in the table. This amount is adjusted based on elastiticities estimated in 
the literature and then multiplied by 10%. 
 
 
 